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PURPOSETo provide an object detecting device that can surely prevent error in detection that could 
be caused by the shift of a subject for detection and a difference in diffuse reflectance. 
CONSTITUTIONS object detecting device includes a subject 6 for detection that moves on a mirror 
reflecting plate 5, a projector 4 which causes a ray of light to impinge on the mirror reflecting plate 5 at 
a predetermined incident angle, and a receiver 7 which receives the reflected light from the mirror 
reflecting plate 5 at the same angle as the predetermined incident angle. The projector 4 and the 
receiver 7 are displaced so that a plane formed by the respective optical axes of the projector 4 and the 
receiver 7 is made to orthogonally intersect the direction of movement of the subject 6 for detection, 
and a long, narrow aperture 8A for regulating the amount by which the reflected light is received by the 
receiver 7 is bored near the receiver 7 and perpendicular to the direction of movement of the subject 6 
for detection. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Body detection equipment characterized by providing the following A non-mirror plane body 
which moves along with a specular reflection board A light emitting device which irradiates light by 
predetermined incident angle at this specular reflection board Opening which regulates light income of 
the reflected light which have a photo detector which receives the reflected light from this specular 
reflection board at the same angle as a predetermined incident angle, a plane which displaces the above- 
mentioned light emitting device and a photo detector, and is formed with an optical axis of these light 
emitting devices and a photo detector in body detection equipment which detects a non-mirror plane 
body from change of light income of this photo detector is made to intersect perpendicularly in the 
migration direction of a non-mirror plane body, and the photo detector concerned receives near the 
photo detector 

[Claim 2] The above-mentioned opening is body detection equipment according to claim 1 characterized 
by consisting of long and slender aperture and the long side intersecting perpendicularly in the migration 
direction of a non-mirror plane body. 

[Claim 3] Body detection equipment according to claim 1 characterized by having a reflecting plate 
which has a slit-like specular reflection portion instead of the above-mentioned specular reflection 
board. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the structure of the body detection 
equipment used as the bill detection sensor of an automatic vending machine, a copy paper passage 
sensor of a copy machine, etc. 
[0002] 

[Description of the Prior Art] The conventional body detection equipment which detects objective 
existence using the difference in an objective reflective method (specular reflection, diffuse reflection) 
While irradiating the detection object 6 which moves in the specular reflection board 5 top and making it 
reflect the light shown by the arrow head from the projector 4 on the left-hand side of the main part 1 of 
a sensor as shown in drawing 10 thru/or drawing 12 He makes the right-hand side electric eye 7 receive 
this reflected light, and is trying to detect the detection object 6 from change of the light income of this 
electric eye 7. 

[0003] The multiple configuration of the above-mentioned main part 1 of a sensor is carried out at the 
cross-section abbreviation trapezoid toward which opposite side 2 and 2A of a pair inclined, opening 
formation of except for the both sides of the transverse plane is carried out, and the diaphragm 3 which 
bisects the interior concerned is set up in the internal center of a base. 

[0004] On the other hand, the above-mentioned projector (light emitting device) 4 consists of light 
emitting diode etc., and it is attached the left inclination side 2 of the main part 1 of a sensor, is located 
in the internal left-hand side of the main part 1 of a sensor, and has the function which irradiates the 
light shown by the arrow head through opening at the specular reflection board 5 of the level right from 
the inside of the main part 1 of a sensor. 

[0005] Moreover, the specular reflection board 5 consists of the mirror metallurgy group surface etc., 
and reflects the light irradiated from a projector 4 by the specular reflection method. And the detection 
object (non-mirror plane body) 6 which moves in the direction of an arrow head in this specular 
reflection board 5 top consists of paper etc., and reflects the light irradiated from a projector 4 by the 
diffuse reflection method. 

[0006] On the other hand, the above-mentioned electric eye (photo detector) 7 consists of a photodiode, 
a photo transistor, or a photograph IC, is attached in right inclination side 2A of the main part 1 of a 
sensor, is located in the internal right-hand side of the main part 1 of a sensor, and has the function 
which receives the light reflected from the specular reflection board 5 or the detection object 6 of the 
level left. 

[0007] In addition, it is the angle which the ray axis of a projector 4 and the normal to the specular 
reflection board 5 form theta 1 It is the angle which is carried out and the normal to the light-receiving 
side of an electric eye 7 and the normal to the specular reflection board 5 form theta 2 When it carries 
out, the above-mentioned projector 4, the specular reflection board 5, and an electric eye 7 are these 
angles thetal and theta2. It is arranged by relation it is equal unrelated. 

[0008] Therefore, if the detection object 6 carries out penetration migration between the main part 1 of a 
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sensor, and the specular reflection board 5 in the condition that light is irradiated, a reflective method 
will change from a specular reflection method to a diffuse reflection method, and the light income of an 
electric eye 7 will decrease greatly. That is, it will be distinguished, if there is no detection object 6 
when the light income of an electric eye 7 is large, and when the light income of an electric eye 7 is 
small, or when there is nothing, it will be distinguished if there is a detection object 6. 
[0009] By the way, the conventional above-mentioned body detection equipment had a problem, when it 
was going to detect edge partial 6a of the detection object 6 with a sufficient location precision. For 
example, as shown in drawing 12 , when the detection object 6 deviated and adjoined the main part 1 of 
a sensor from the specular reflection board 5 and drawing 1 1 and drawin g 12 were contrasted, the 
detection location to edge partial 6a of the detection object 6 displaced, and there was a trouble that a 
detection error arose so that clearly. Moreover, the detection location to edge partial 6a of the detection 
object 6 displaced by difference of the diffuse reflection factor of the detection object 6, and there was a 
trouble that a detection error arose. 
[0010] 

[Problem(s) to be Solved by the Invention] Since conventional body detection equipment was 
constituted as mentioned above and the projector 4 and the electric eye 7 were arranged in parallel along 
the penetration migration direction of the detection object 6, when it was going to detect edge partial 6a 
of the detection object 6 with a sufficient location precision, there was a big problem. That is, as shown 
in drawing 12 , when the detection object 6 deviated and adjoined the main part 1 of a sensor from the 
specular reflection board 5 and drawing 1 1 and drawing 12 were contrasted, the detection location to 
edge partial 6a of the detection object 6 displaced leftward, and there was a trouble that a detection error 
arose so that clearly. Moreover, the detection location to edge partial 6a of the detection object 6 
displaced by difference of the diffuse reflection factor of the detection object 6, and there was a trouble 
that a detection error arose. 

[001 1] This invention was made in view of the above, and aims at offering the body detection 
equipment which can prevent certainly the deviation of a detection object, and generating of the 
detection error accompanying a difference of a diffuse reflection factor. 
[0012] 

[Means for Solving the Problem] A non-mirror plane body which moves along with a specular reflection 
board in order to attain the above-mentioned purpose in this invention, In what equips this specular 
reflection board with a light emitting device which irradiates light by predetermined incident angle, and 
a photo detector which receives the reflected light from this specular reflection board at the same angle 
as a predetermined incident angle, and detects a non-mirror plane body from change of light income of 
this photo detector A plane which displaces the above-mentioned light emitting device and a photo 
detector, and is formed with an optical axis of these light emitting devices and a photo detector is made 
to intersect perpendicularly in the migration direction of a non-mirror plane body, and it is characterized 
by preparing opening which regulates light income of the reflected light which the photo detector 
concerned receives near the photo detector. 

[0013] Moreover, in order to attain the above-mentioned purpose in this invention, the above-mentioned 
opening is constituted from long and slender aperture, and it is characterized by making the long side 
intersect perpendicularly in the migration direction of a non-mirror plane body. 

[0014] Moreover, in order to attain the above-mentioned purpose in this invention, it is characterized by 
having a reflecting plate which has a slit-like specular reflection portion instead of the above-mentioned 
specular reflection board. 
[0015] 

[Function] Since according to this invention the projector and the electric eye are attached in the main 
part of a sensor so that Rhine and the edge line of a detection object which connect a projector and an 
electric eye may become parallel, when a detection object deviated and adjoins the main part of a sensor 
from a specular reflection board, the detection location to the edge portion of a detection object cannot 
displace leftward, and generating of a detection error can be prevented certainly. 
[0016] Moreover, since according to this invention aperture is drilled long and slender so that the light 
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irradiated from a projector may not diffuse in the travelling direction of a detection object, and an 
electric eye can receive specular reflection certainly and moreover cannot receive diffuse reflection 
easily, it becomes possible for the detection location to the edge portion of a detection object not to 
displace by difference of the diffuse reflection factor of a detection object, and to prevent generating of a 
detection error certainly. 

[0017] moreover — since the width of face which carries out specular reflection is very narrow according 
to this invention - a detection object - easy - detectable - the location of the edge of a detection object 
— resolution can be raised further. 
[0018] 

[Example] If this invention is hereafter explained in full detail based on one example shown in drawing 
1 thru/or drawin g 6 (a), and (b), the body detection equipment concerning this invention While 
irradiating the detection object 6 which moves in the specular reflection board 5 top and making it 
reflect the light shown by the arrow head from the projector 4 of the low order of the main part 1 of a 
sensor, he makes the electric eye 7 of a high order receive this reflected light, and is trying to detect the 
detection object 6 from change of the light income of this electric eye 7. 

[0019] The multiple configuration of the above-mentioned main part 1 of a sensor is carried out at the 
cross-section abbreviation trapezoid toward which opposite side 2 and 2A of a pair inclined, aperture 
(opening) 8 and 8 A which prevents diffusion of light etc. are drilled in the transverse plane by ** length, 
respectively, and the diaphragm 3 which bisects the interior concerned is set up in the internal center of 
a base. And while being used by making the main part 1 of a sensor into the length instead of width 
unlike the conventional example, the migration direction (horizontal direction) of the detection object 6 
and the long side of aperture 8 and 8A cross at right angles. 

[0020] On the other hand, the above-mentioned projector (light emitting device) 4 consists of light 
emitting diode etc., and it is attached the low order inclination side 2 of the main part 1 of a sensor, is 
located in the internal lower part of the main part 1 of a sensor, and has the function which irradiates the 
light shown by the arrow head through aperture 8 at slanting above the specular reflection board 5 or the 
detection object 6 from the inside of the main part 1 of a sensor. 

[0021] Moreover, the specular reflection board 5 consists of the mirror metallurgy group surface etc., 
and reflects the light irradiated from a projector 4 by the specular reflection method. And the detection 
object (non-mirror plane body) 6 which carries out horizontal migration of this specular reflection board 
5 top in the direction of an arrow head consists of paper etc., and reflects the light irradiated from a 
projector 4 by the diffuse reflection method. 

[0022] On the other hand, the above-mentioned electric eye (photo detector) 7 consists of a photodiode, 
a photo transistor, or a photograph IC, is attached in high order inclination side 2 A of the main part 1 of 
a sensor, is located in the internal upper part of the main part 1 of a sensor, and has the function which 
receives the light reflected through aperture 8 A from the specular reflection board 5 or the detection 
object 6. 

[0023] Very, a projector 4 and an electric eye 7 are attached in the main part 1 of a sensor so that Rhine 
and the edge line of the detection object 6 to which a projector 4 and an electric eye 7 concerned are 
connected may become parallel. 

[0024] In addition, it is the angle which the ray axis of a projector 4 and the normal to the specular 
reflection board 5 form theta 1 It is the angle which is carried out and the normal to the light-receiving 
side of an electric eye 7 and the normal to the specular reflection board 5 form theta 2 When it carries 
out, the above-mentioned projector 4, the specular reflection board 5, and an electric eye 7 are these 
angles thetal and theta2. It is arranged by relation it is equal unrelated. 

[0025] Therefore, if the detection object 6 carries out penetration migration horizontally between the 
main part 1 of a sensor, and the specular reflection board 5 in the condition that light is irradiated, a 
reflective method will change from a specular reflection method to a diffuse reflection method, and the 
light income of an electric eye 7 will decrease greatly. That is, it will be distinguished, if there is no 
detection object 6 when the light income of an electric eye 7 is large, and when the light income of an 
electric eye 7 is small, or when there is nothing, it will be distinguished if there is a detection object 6. 
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[0026] Since according to the above-mentioned configuration the projector 4 and the electric eye 7 are 
attached in the main part 1 of a sensor so that Rhine and the edge line of the detection object 6 which 
connect a projector 4 and an electric eye 7 may become parallel So that clearly [ when the detection 
object 6 deviated and adjoins the main part 1 of a sensor from the specular reflection board 5 / if 
drawing 5 (a), (b), and drawing 6 (a) and (b) are contrasted ] The detection location to edge partial 6a of 
the detection object 6 cannot displace leftward, and generating of a detection error can be prevented 
certainly. 

[0027] Moreover, so that the light irradiated from a projector 4 may not diffuse in the travelling 
direction of the detection object 6 And since aperture 8 and 8 A are drilled long and slender so that an 
electric eye 7 can receive specular reflection certainly and cannot receive diffuse reflection easily as 
shown in drawing 4 (a), (b), or drawing 6 (a) and (b) It becomes possible for the detection location to 
edge partial 6a of the detection object 6 not to displace by difference of the diffuse reflection factor of 
the detection object 6, and to prevent generating of a detection error certainly. 
[0028] Next, drawin g 7 thru/or drawin g 9 show the 2nd example of this invention, and uses the 
reflecting plate 9 which has slit-like specular reflection partial 9a instead of the above-mentioned 
specular reflection board 5 in this case, and he is trying to detect the detection object 6 in the condition 
which shows in drawin g 9 . About other portions, it is the same as that of the above-mentioned example. 

[0029] if it will be in the condition which shows in drawing 9 since the width of face which is expected, 
and the same operation effect as the above-mentioned example is acquired, and carries out specular 
reflection also in this example is very narrow — the detection object 6 -- easy — detectable - the location 
of edge partial 6a of the detection object 6 ~ it is clear that resolution can be raised further. 
[0030] 

[Effect of the Invention] Since a light emitting device and a photo detector are attached so that Rhine 
and the edge line of a non-mirror plane body which connect a light emitting device and a photo detector 
may become parallel, when a non-mirror plane body deviated and adjoined the main part of a sensor 
from a specular-reflection board, the detection location to the edge portion of a non-mirror plane body 
displaces leftward, and, according to this invention, the remarkable effect that generating of a detection 
error can prevent certainly is as mentioned above. 

[0031] Moreover, since according to this invention opening is drilled long and slender so that the light 
irradiated from a light emitting device may not diffuse in the travelling direction of a non-mirror plane 
body, and a photo detector can receive specular reflection certainly and moreover cannot receive diffuse 
reflection easily The detection location to the edge portion of a non-mirror plane body does not displace 
by difference of the diffuse reflection factor of a non-mirror plane body, and there is a remarkable effect 
of becoming possible to prevent generating of a detection error certainly. 

[0032] moreover - since the width of face which carries out specular reflection is very narrow according 
to this invention — a non-mirror plane body — very — easy — detectable ~ the location of the edge of a 
non-mirror plane body - there is a remarkable effect that resolution can be raised further. 



[Translation done.] 
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